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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 2/24/09 has been entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Claims 1, 4-8, 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chantre et al (US 2001/0051413 Al) in view of Vallon et al (JVST A 1997), Chen (EP 0200951 
A2), Brown et al (US 2003/0186492 Al) and Yang et al (US 6,451,647 Bl). 

Chantre discloses a method of etching a stack (Fig.2a-2e) with at least one silicon 
germanium layer 3 [0018] over a substrate 1 [0017] in a processing chamber and a polysilicon 
layer 4 [0018] over the silicon germanium layer, wherein at least one region of the polysilicon 
layer is doped [0018], comprising: 

providing a silicon germanium etch ([0019], Fig.2c); and 

providing a break through etch of the polysilicon layer over the silicon germanium layer, 
wherein at least one region of the polysilicon layer is doped, comprising: 

providing an etchant gas into the processing chamber and transforming the 
etching gas to a plasma to etch the polysilicon layer ("anisotropic dry plasma etching", [0018], 
Fig.2b). 

However, Chantre fails to disclose the etchants for the various layers. 

Brown teaches that in methods of simultaneously etching stacks with doped and undoped 
regions, that it is useful to etch polysilicon with doped and undoped regions with an etch 
optimized to provide vertical profiles (by passivation layer 50 on the sidewalls, [0037]), and then 
to use another etching process for the remainder of the polysilicon 30 ([0038]). It would have 
thus been obvious to use different etchants for such as a break-through and main etch in the 
method of Chantre because Brown teaches that this is a useful technique for optimizing the 
anisotropic etching process of polysilicon layers with doped and undoped regions. 



Application/Control Number: 10/803,342 Page 4 

Art Unit: 1792 

Break-through etch of doped and undoped regions 
Chen teaches that an etchant gas of N 2 , SF 6 and CHF 3 is useful for etching silicon at high 

rates and anisotropy (see abstract, col.4, lines 1-14). The etchant is useful for both doped and 

undoped layers (col.3, lines 51-56). 

It would have been obvious to one with ordinary skill in the art to break-through etch the 

doped and undoped regions of silicon with N 2 , SF 6 and CHF 3 in the modified method of Chantre 

because Chen teaches that it is a useful composition for etching doped and undoped silicon. 

Polysilicon main etch after the break-through etch 
Yang teaches that silicon may be etched with Cb, HBr, CF 4 and O2 (col.l 1, lines 20-22, 

32-33; col. 14, lines 7-10). 

It would have been obvious to main etch silicon with CI 7 , HBr, CF 4 and O z in the 

modified method of Chantre because Yang teaches it is a useful etching composition for silicon. 

SiGe etch 

Vallon discloses a method for etching a stack (Fig.l) with at least one SiGe layer (see 
Fig.l) over a substrate (silicon substrate, Fig.l) in a processing chamber, comprising providing a 
silicon germanium etch, comprising: 

providing an etchant gas into the processing chamber, wherein the etchant gas comprises 
HBr, an inert diluent (helium) and 0 2 (page 1875, col.2, lines 2-3); 

cooling the substrate to a temperature below 40 °C (25 °C, page 1875, col.2, line 2); and 
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transforming the etching gas to a plasma to etch the silicon germanium layer (page 1876, 
section III A.) 

It would have been obvious to etch the SiGe layer with HBr, an inert diluent (helium) and 
0 2 and to cool the substrate to a temperature below 40 °C in the method of Chantre because 
Vallon teaches that this is useful for patterning SiGe. 

Thus, as to amended claim 1 , Vallon, Chen and Yang all teach compositions for etching 
the layers cited in modified Chantre that need to be etched. All of the etching compositions 
perform their same function of etching as they did separately. One of ordinary skill in the art 
would have recognized that the results of the combination were predictable, that of etching to 
form a patterned structure. Therefore, all the claimed elements were known in the prior art and 
one skilled in the art could have combined the elements as claimed by known methods with no 
change in their respective functions, and the combination would have yielded predictable results 
to one of ordinary skill in the art at the time of the invention. 

As to claim 4, since the modified method of Chantre is the same as the instant invention, 
the same results are expected. 

As to claims 5-6, it would have been obvious to form a seed layer in the modified method 
of Chantre in order to improve the deposition of the SiGe layer because seed layers are 
conventional. The cited thicknesses are expected to be within the scope of one skilled in the art. 

As to claims 7-8, Chantre discloses to use a mask [0018], but fails to disclose the type of 
mask. It would have been obvious to one with ordinary skill in the art to use the photoresist as 
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cited in the method of Bu because it is a conventional photoresist and is expected to yield the 
predictable result of enabling patterning of the stack. 

As to claim 10, it would have been obvious to vary the thickness to that cited in order to 
optimize the final product for best results. 

As to claims 11-14, see the rejection of claims 5-8. 



Claims 16 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brown et al (US 2003/0186492 Al) in view of Chen (EP 0200951 A2) and Yang et al (US 
6,451,647 Bl). 

Brown discloses a method of simultaneously etching stacks with doped and undoped 
regions ([0012]-[0013] P-doped may be undoped), that it is useful to etch polysilicon with doped 
and undoped regions with an etch optimized to provide vertical profiles (by passivation layer 50 
on the sidewalls, [0037]), and then to use another etching process for the remainder of the 
polysilicon 30 ([0038]). 

Brown fails to disclose the cited etchants. 

Etch of doped and undoped regions 

Chen teaches that an etchant gas of N 2 , SF 6 and CHF 3 is useful for etching silicon at high 
rates and anisotropy (see abstract, col. 4, lines 1-14). The etchant is useful for both doped and 
undoped layers (col.3, lines 51-56). 
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Polysilicon main etch after the break-through etch 
Yang teaches that silicon may be etched with Cl 2 , HBr, CF 4 and 0 2 (coll 1, lines 20-22, 
32-33; col. 14, lines 7-10). 

It would have been obvious to etch polysilicon, comprising both doped and undoped 
regions as taught by Chen and then to main etch polysilicon as taught by Yang, in the method of 
Brown because Chen and Yang teach useful etchants to provide vertical profiles in the 
polysilicon. 

As to claim 18, Brown discloses to use a hard mask [0007]. However it would have been 
obvious to use a photoresist to pattern the hard mask because it is a conventional technique to 
use a photoresist to pattern to provide hard mask layers. 

As to claim 19, It would have been obvious to one with ordinary skill in the art to use the 
193 or higher generation photoresist as cited in the method of Brown because it is a conventional 
photoresist and is expected to yield the predictable result of enabling patterning of the stack. 

Response to Amendment 

Claims 1, 4-8, 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chantre et al (US 2001/0051413 Al) in view of Vallon et al (JVST A 1997), Chen (EP 0200951 
A2), Brown et al (US 2003/0186492 Al) and Yang et al (US 6,451,647 Bl). Brown and Yang 
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are newly relied upon to teach the new claim 1 limitations of a main etch after a break through 
etch, and the etchants for the separate etch steps. 

Claims 16 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brown et al (US 2003/0186492 Al) in view of Chen (EP 0200951 A2) and Yang et al (US 
6,451,647 Bl). Brown is newly relied upon to teach the base method, with Chen and Yang used 
to teach the different etchants. 

Response to Arguments 

Applicant's arguments with respect to claims 1, 4-8, 10-14, 16 and 18-19 have been 
considered but are moot in view of the new ground(s) of rejection. Brown is newly cited to teach 
etching of doped and undopcd polysilicon layers with different etchants. 

Applicant argues that Chen fails to teach simultaneous etching of doped and undoped 
regions. In response, upon further consideration of Chen, Chen does indeed etching of doped 
and undoped regions (last paragraph of col. 3), and when combined with modified Chantre 
renders the claimed invention obvious. Chen teaches an advantage of the etchant not attacking 
the sidewall of differently doped polysilicon, with minimum under-cut (col.2, lines 34-39). 

Examiner acknowledges that the references don't teach a separate break-through etch. 
Brown is newly cited to teach this limitation. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Andriacos is cited to teach lowering substrates temperatures during silicon or SiGe 
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etching [0012], with concomitant increase in selectivity to the silicon oxide mask and more 
vertical profiles [0034]. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The 
examiner can normally be reached on Mon-Fri until 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Anita K Alanko/ 

Primary Examiner, Art Unit 1792 



